Calpain activation is involved in acute manganese neurotoxicity in the rat striatum in vivo.
Manganese is essential for life, yet chronic exposure to this metal can cause a neurodegenerative disease named manganism that affects motor function. In the present study we have evaluated Mn neurotoxicity after its administration in the rat striatum. The participation of the calcium-dependent protease calpain and the apoptosis-related protease caspase-3, in Mn-induced cell death was monitored in the striatum and globus pallidus. Mn induced the activation of both proteases, although calpain activation seems to be an earlier event. Moreover, while the broad-spectrum caspase inhibitor QVD did not significantly prevent Mn-induced cell death, the specific calpain inhibitor MDL-28170 did. The role of NMDA glutamate receptors on calpain activity was also investigated; blockage of these receptors by MK-801 and memantine did not prevent calpain activation, nor Mn-induced cell death. Finally, studies in striatal homogenates suggest a direct activation of calpain by Mn ions. Altogether the present study suggests that additional mechanisms to excitotoxicity are involved in Mn-induced cell death, placing calpain as an important mediator of acute Mn neurotoxicity in vivo.